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. CORONARY THROMBOSIS

JOSEPH M. COWEN

SENIOR THESIS
THE UNIVERSITY OF NEBRASKA, COLLEGE OF MEDICINE
<J.fAHA, NEBRASKA
APRIL, 1933.

1.

CORONARY THROMBOSIS

Coronal-y thrombosis did not assnme the importance

ot a clinical entity until the last decade, betore that
time it was considered as a very severe form of angina
pectoris which resulted fatally and therefore of
pathological interest only.

The literature of the latter

halt of the 19th oentury contains many accounts of fatal
angina pectoris where coronary thrombosis was found postmortem.

Yet it was not until 1910 that any real attempt

was made to establish oardiac infarction as a clinical
entity.

Obratzow and Strachesko in this year described

three cases, confirmed by necropsy. in which two cases
had been diagnosed correctly during life.

They appear

to have been the first to establish coronary thrombosis
as a clinical entity distinct from angina pectoris.
Herrick (1) in 1912 described the syndrome quite accurately,
and built up by means ot autopsy control the olinical
picture noW recognized as due to interruption of the
coronary circulation.

-

Starting with the experimental

work ot Smith (2) (3) on coronary artery

lig~tion

in

animals the eftect of coronary thrombosis on electrocardiograms has been studied by Herrick (4), and Pardee (5)
first recognized a curve caracteristic ot the acute stage

2.

ot myooardial infarotion in 1I\an.

Sinoe the reoognition of

ooronary thrombosis as a clinical entity a voluminous and
valuable literature has grown from the writings of many
men in an attempt to familiarize the profession with the
various features ot coronary thrombosis. (6) (7) (8)
The literature is filled with descriptions ot the
symptomatology and methods of diagnosis but until reoently
not much has been said ooncerning the etiology and prognosis.
The earlier literature did not contain muoh in the way of
treatment, (because it was the cmamon belief that nearly
all cases resulted fatally, Herriok (1) was the first to
point out the fallacy of this beliet), however, in the
past few years many good articles have appeared in the
literature concerning the management and treatment.
This short paper on coronary thrombosis will deal
tor the main part on etiology, prognosis and treatment.

No

attempt has been made to make this a statistical study.

I

realize that such a study is impossible with many cases of
ooronary thrombosis not reported or correctly diagnosed and
no systematic study made of them.

It is my aim to ascertain

the thoughts of men especially interested in this disease on
the subject ot its etiology and prognosis, and method of
treatment.
ETIOLOGY.
-there is at the present time no one specific disease

-.
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that is a trequent preoursor or that is in any intimate
way a oausative faotor in the produotion of ooronary
solerosis and thrombosis.- (8)
I.

Age and Sex

Coronary thrombosis ooours with the greatest trequenoy
during the latter years of

ot titty and seventy.

life~

ohiefly between the ages

That ooronary thrombosis is not oon-

tined to old age is shown by the review ot the literature 1>3'
Smith and Bartels (9) in whioh

th~

found twenty-one oases

ot ooronary thrombosis with ooolusion in whioh the patients
were lesa than torty, on whioh neoropsies were pertormed,
and nine oases ot probable ooronary thrombosis with
ooclusion in whioh the data were insuffioient to allow a
positive diagnosis.

From this

th~

oonolude that ftmyooardial

intarotion resulting from ooronary thrombosis is relatively
rare if patients are less than torty years ot age.- In this
series there is one patient aged 18 and two patients aged 12
years.
Ramsl3Y and Crumrine (10) report a oase ot ooronary
thrombosis in an infant tour months and eight days old, revealed by autopsy in desoending branoh of the.lett ooronary
artery.

They note a oase reported by Hughes and Perry (11)

of ooronary thrombosis in an infant seven weeks old.
It is generally oonoeded by all observers that ooronary
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thrombosis is much more frequent in males than in tamales.
the ratio being 3 or 4 to 1. There is no explanation for
this that is sabisfaotory.

The greater

~ount

of physioal

work performed by men has been oited &s a factor.

The role

of tobaooo has been greatly disoussed but no definite proof
that it is at fault is available.

In the past the habit was

oontined chiefly to men but perhaps sinoe women have taken
it up the next

genera~ion

will show the effeot, if any,

o~

tobaooo on them in the produotion of ooronary thrombosis.
It is said that ooronary thrombosis is found in a great many
men who have been very aotive in sports and it is therefore
probable that general physique and strength and activity
of the male make them more prone to this disease than women.
The following table given by Bramwell (12) shows the
age and sex incidence in three series studied:
Bramwell

Levine

Parkinson
and Bedford.

Age
OVer 70
50-59
Uncier 50

3
17

Sex
Man
Female
Total

14

4

99
32

18

111

6

34

24

145

10
68
22
93
7
100

II. Raoe seemingly plays a very small role it any.
III. The role of inteotionin the produotion of ooronary
thrombosis is generally oonoeded to be very slight especially
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in large series of oases. (7) (8).

Wilson in a late article'

says that it seems to play an important role.
Rheumatio infections are the most oommon specific oause
of heart disease.

In Levincs (8) series he found Donly three

patients who had a past history of rheumatic fever and those
attacks ocourred 33, 49 and 60 years before death from infarot
of the heart."

Slater (13) reports three oases of coronary

involvement in acute rheumatio tever.
IV.

Relationship to Angina.
Most patients haYe had previous angina.

Levine (8)

states that the "great majority ot patients had detinite
angina pectoriS antidating the attack. D ot Parkinson and
..~.

B«tfords (7) series only

38~'

had had no previous angina.

White and Bland (14) says "coronary thrombosis is a
trequent oomplication of angina pectoris. D
White (15) gives the inoidence ot ooronary thrombosis
in angina pectoris as more than 26%.
Hubble (16) desoribes a prodromal angina which he says
is more severe than simple angina and not so seyere as that
in occlusion but oomes on more and more trequently and becomes more severe each time, furthermore the pain is relieved
by

the nitrites only tor the period ot their

pha~cological

action, then return with even greater severity.

These attacks

he interprets as a warning of impending occlusion.
In same cases in which angina has not been present before
an attack it may be atter recovery, i.e. an attaok of coronary
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thrombosis may initiate a typioal oourse of angina pectoris'
and vioe versa no further attaoks of angina pectoris may be
suffered after ooronary thrombosis.
V.

Diabetes.
The part played by diabetes in the development of ooronary

thrombosis has been oommented upon by various writers.
Levine (8) in his series of 145 oaseS found "34 or 23.7% in
wham glyoosuria was found, or where it

~s

that diabetes had existed previously."

definitely known

He feels that diabetes

is seoond only to hypertension as a distinot disease entity
as an etiologioal faotor in ooronary thrombosis.

He did not

find that diabetes altered the age at whioh ooronary
thrombosis ooourred nor did it affect the prognosis.
writers,

~nite

Other

(15) feels that there is probably no great

relationship existing between the two oonditions but that
they are ooinoidental in this age group.
Parkinson and Bedford (7) found diabetes in 10% of their
series of 287 oases.
Uuch has been said as to the relationship of diabetes
to the produotion of arteriosclerosis but so far as I oan
find there is no definite evidenoe of this relationship.
Fitz and Murphy (17) in their artiole find that "general
arteriosolerosis is fairly common in diabetes and the coronary
arteries are not infrequently involved."

I believe that the
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view of this matter to be held is that insofar as diabetes
is an etiological factor in arteriosclerosis it is also
an etiological faotor in coronary thrambcsis.
VI.

HYpertension and Arteriosclerosis.
Levine (8) states, "A previously existing hypertension

is probably the most oommon etiological factor in the development of coronary thrombosiS."
Most observers make some comment similar to that of
Levine on this subjeot, very few report a previous normal
blood pressure in cases whioh have been seen before the attack.
White and Bland (14) found hypertension in 50 of their 200
cases.
Hamman (18) stresses the frequency of the assooiation
of coronary occlusion and arteriosclerosis giving the figure
as 90% of the cases.

Other observers have also noted this

frequency and at autopsy sclerosis of the coronary arteries
has been found in a very large percentage of the cases.

In

a large number of individuals there was very little evidence
of arterial disease except in the coronary arteries.
VII.

Syphilis.

That syphilis plays some role in the production of
coronary thrombosis is a definite fact but that that role is
small is readily seen by reading the reports of the various
series of case reports.

Hamman (18) says that "it is an un-

common cause of ooronary occlusion because syphilis causes

8.

extensive disease at the root of the aorta but seldam
invades the

ooronaries.~

Warthin (19) ooncludes

fro~

his study of autopsy re-

ports from 1909-1929 that:
1.

"Active syphilitio lesions of the larger coronary branohes

are infrequent.

They rarely produce ooclusion of the vessel,

or lead to thrombosis or myocardial infarction.
2.

"Arteriosclerosis ot the coronaries, coronary occlusion,

coronary thrombosis, myooardial infarction and angina pectoris
are more frequent in the latent syphilitio than in the nonsyphilitio.

S,yphilis predisposes seoondarily to coronary and

aortic sclerosis and their resultant cardiac pathology."
VIII.

Heredity.
Musser and Barton (20) in a review ot the literature

find. more and more attention being paid to the hered'itary
faotor in the produotion ot ooronary disease by other observers.
They are inclined to think that heredity plays a large part
in the causation ot this oondition, especially in the

young~

group ot individualS.

'" inoidence of angina
Coombs (21) states "The tamilial
pectoris is well known."

He mentions a family of father and

four children, all of whom died ot coronary disease.

He says

in explaining this tamilial tendency, "there are two possible
interpretations ot this familial incidence.

One is that it
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is nothing more than an example of the well-known liability
of oertain families to arterial degeneration, a liability
which is apt to be particular as well as general sinoe it
includes a predilection for oertain vessels.

For example,

there are families whose members all cUe of cerebral
hemorrhage.

Another suggestion is that aberrations of the

coronary arteries which, as Hadfield has pOinted out, may
throw an undue measure of responsibility on the one trunk,
may run in families.A great number of cases (22) (23) (24) have been reported in the literature calling attention to the frequency
with which coronary thrombosis occurs in the same family so
I believe that it is just to ascribe to heredity a large
share of the blame in evaluating the etiological factors.
IX.

Physical type, work and weight.
Levine (8) desoribes, "the typical pa<tient is a well

set person, somewhat over weight, often of oonsiderable
physical strength who enjoyed unusual good health.

The

patients often give a history of having been extremely active
and baving indulged vigorously in sports or their ordinary
work.

One is impressed by the fact that athletes seem to

sucownb to vascular disease at surprisingly early years
of adult life. II
There .i8 a generally accepted

~elief

that angina

pectoris and coronary disease are peouliarly common to men
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of intelectual habits and to IIten who have held positions of
responsibility and tmportance.

On the other hand it is said

to be uncommon among laborers and the whole group of poor
patients in the free dispensaries and wards.

Hamman (18)

attributes this difference to the mental ability of the
patients to appreciate the sensations rather than the lack
of the sensations in any olass.

He says, "Theretore, angina

pectoris will always be a disease of the retined, intellectual
classes, but the dramatic manifestations ot coronary
occlusion will occur equally often in all."
A consideration of the weight ot individuals with coronary
thrombosis shows according to Levine (8) -that corQnary
thrombosis does not commonly occur in thin people."

Vascular

disease is more frequent in tat people atter 40 than in thin
ones and Du Bray (25) states that coronary sclerosis is
frequently associated with obesity.
The above being true one would oonclude

th~t

obesity

in some way favored the oocurrenoe of ooronary thrombosis.
Various other factors have been mentioned from time to
time by various authors.

Among them are embolism which every-

one agrees is a rare oause.
another rare oause.

Thrombo-angiitis obliterans is

Luten (26) in a recent article analyzes

some various factors which he considers as contributing
factors in coronary occlusion.

He mentions among these

vasoconstriction saying, "The evidence that the precipitating

]
.;
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c~use

both of angina and of thrombosis frequently is referable

to the gastrointestinal tract is impressive.

In case r.eports

of both, references to indigestion and to the relationship
of onset to the preceeding meal are conspiouous."
Hewlett (27) attributes "vagus slowing of the heart to
reflexes that arise from the abdominal visoera."
~lten

(26) reports that in two of his four cases

evidence of occlusion inwediately followed the drinking ot
cold tluid.

Several experiments

ha~e

been carried on to

ascertain the effect of cold on the heart and especially
the coronary ciroulation (28) and the electrocardiogrwm (29).
In these it was found that the ooronary oirculation is
diminished and a negative T wave is produced similar to that
following ligation of the branohes of the left ooronary.
It, is readily oonceivable that this reflex vagus
stiDmlation or direct stimulation ot the heart by cold atter
eating may aocount for a slowing ot the blood in the coronary
circulation 8utficient to torm a thrombus on any solerotio
ohanges which might be present.

The tall in blood pressure

whioh is known to take plaoe normally at night may account
for the night or early morning attaoks.
Symptomatology and

P~ysical

rindings

I will not attempt a speoial disoussion

of

the various

symptoms and tindings in ooronary thrombosis in this short
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paper but will give an account of the typical case.
There are different clinical manitestations in coronary
thrombosis varying trom no discomfort whatever to sudden
death depending on the size and location ot the aftectet
artery.
Herrick (30) grouped the cases ot coronary thrombosis
on the basis ot the clinical symptoms as tollows:

1.

wBases ot instantaneous death. a group graphically

descri'Qed by Krehl, in which there is no death struggle.
the heart beat and breathing stop at once.
2.

"Oases of death within a taw minutes or a tem hours

after the obstruction.

These are the cases that are foun.

dead or clearly in the death agony by the physician who
is hastily summ0ne4.
3.

"Cases of severity in which, however death is delayed.

tor several hours, days or months, or recovery occurs.
4.

itA group that may be assumed to exist. embracing cases

with mild symptoms, tor example, a.slight precGrdial pain
ordinarily not recognized, due to obstruction in the smallest
branches ot the arteries.The folloWing is a desoription ot the events occurring
in a typical case ot coronary thrombosis.
Prior to the onset ot an attack the patient may have
considered himself in excellent health. and as in many cases
reported to have recently passed a rigid examination for
~...
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lite insurance.
The onset of an attack ot coronary thrombosis is
usually abrupt and dramatic.

There mayor may not have been

previous anginal attacks, the attack usually has no relationship to exertion and may came on while the patient is sleeping.
The pain comes on suddenly is boring or constricting

in

character and is located in the region of the sternum.

The

pain may be retrosternal, substernal or precordial, or may
be referred entirely to the epigastrium.

The pain may

radiate over the chest, to one or both arms# to the neck and
back.

The patient realizes at once that this attack is

different trom any that he has experienced betore.

The pain

unlike that ot angina pectoris, tails to pass ott in a tew
seconds or minutes, and is not relieved by the nitrites,
nor does it respond to morphine in the ordinary doses.

The

pain persists tor hours or even days. In a certain per cent

ot the cases there may be no pain but in its stead there is
severe dyspnea.
The patient is usually quite apprehensive and restless;
he may be sitting up in bed or in a chair or tossing from
side to side.

The facies are those of extreme suttering,

the oomplexion is ashen grey or pasty, and oold beads of
perspiration stand out.

ot oyanosis is present.
ass~ciated

Dyspnea is marked and some degree
Nausea and even vomiting are present,

with the expUlsion ot gas.
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Examination reveals a pulse which is rapid and very
weak, sometimes imperceptible and often irregular.

The

blood pressure falls and this is regarded as a strong
diagnostic feature.
The heart may be enlarged.

Oough is usually present

and productive of a frothy, blood-tinged sputum.
ralee are usually heard quite early.

Coarse

The heart sounds are

always faint and of poor quality, the muscular element is
almost entirely lost, the first sound especially being
almost inaudible.
If the patient survives the

~ediate

attack, or the

first 24 hours, a low fever develops, the temperature
ri.sing to 100 or 101 degrees or more.

Leucocytosis also

develops, the average count being 10,000 to 15,000 but it
may be higher.
Robinowitz, Shookhoff, and Douglas, (31) observed in
10 cases "that the sedimentation time

''laS

definitely

shortened, and that this change appeared later in the
disease than did the fever and leucocytosis, and persisted
for some time after the temperature and blood count had
returned to normal. It

They say, 'tthe persistence of a rapid

sedimentation rate beyond the time when the temperature and
blood changes had disappeared made it, for us,

a better

index of the progress of healing of an acute myomalacia due
to coronary occlusion than the temperature and leucocytosis."
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They suggest that if these results are found to be a
oonstant finding in further study that the prooedure may
be a valuable aid in diagnosis$ prognosis and treatment of
aoute coronary ooclusion.
A pericardial triction rub may be heard in some cases
and is regarded as pathognomonic ot myocardial intarction.
This friction rub is said to be present in a varying proportion ot cases by di£rerent observers, it is transitory
and is therefore easily missed it the dootor is not there to

look tor it.
The value ot the eleotrocardiogram in

~he

diagnosis has

been stressed and to sum up the principle ohanges as described
by various investigators$ (5) (32) (33) (34) (35)(36)(37).

There are changes which are said to be more or less
ohar~cteristio

ot thrombosis$ suoh as inversion ot the T

wave in the tirst, second or third lead; high level ot the
R T interval (pardee signs); and prominence ot the Q wave
in lead three.

The important diagnostic teature ot the

eleotrocardiogram is the rapid sUQcessive changes that occur
in the shape and direction ot the T wave trom day to day.
In ten or fifteen days atter an attack, in thrombosis

ot a branch ot the lett coronary, the T wave tends to become
sharply negative in the tirst and possibly the second lead,
while at the sarne time the T wave in lead three goes up.
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In case of thrombosis of the right coronary opposite changes.
oocur in leads one and three that is, the T wave in lead
three is inverted and goes up in lead one.
As the lesion progresses to chronicity the take-off
becomes

lo\~r

and at the end of the upwardly rounded curve

appears a gradually deepening V shaped inversion, this is
the characteristic of the later stages of coronary ocolusion.
As healing and l!eoovery take place the R T interval approaches
the isoelectric line and the T wave beoomes less inverted
and in some cases a normal eleotrooardiogram may be re-

established.

The serial changes in the electrooardiogram

are in this wayan aid in prognosis.
The electrocardiogram is also of great assistance in
the disoovery and identification of the

variou~

arrhyttlmias

which occur with great frequenoy in the first few weeks
follo'fling an attack.
Any form of cardiac arrhythmia may be met with in
coronary thrombosis.

Premature beats are frequent in the

aoute stages of the attack, as also is g"lli1)p.rhythm.
Auricular fibrillation is also quite COlilIllon early.
Any degree of heart block may be met with, complete
heart block is not so very common but must be recognized
and dealt with as an emergency.
Paroxysmal ventricular tachycardia is rare but is
important as its reoognition and proper treatment may
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save the patient's life.

Levine (8) gives the following

features whioh distinguish this condition: -In auricular
fibrillation the rhythm is absolutely irregular while
here it is essentially regular.

It is important to bear

in mind that slight irregularities in the rhythm may be
heard on careful auscultation over the precorduim.

This

point has been emphasized as an aid in distinguishing
ventrioular from aurioular taohycardia.

The rhythm, al-

though in the main regular even for tairly long periods ot
time, will every now and then be interrupted by a slight
pause which can be readilydeteoted by the ear.

A further

distinguishing feature between this type of taohycardia
and paroxysmal auricular tachyoardia, or

au~iculnr

flutter,

is that it is'absolutely uninfluenoed by vagal pressure,
whereas, in the latter two oonditions suoh pressure
frequently completely arrests the one and the other is
temporarily slowed.

A

tin~l

distinguishing feature is that

, during ventrioular taohyoardia one may not only hear
ocoasional slight irregularities in the length ot the heart
beats, but the intensity ot the first sound of the heart
at the apex may vary.

A ourious sudden olioking, re-

duplioation or snapping sound may be heard with various
cycles."
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Diagnosis
Pain, shook and oiroulatory faillue are cardinal signs
of coronary thrombosis.

These with the special findings

mentioned, fever, leuoooytosis lowered blood pressure and
eleotrooardiogram when pOBsi'ble are suffioient to make a
diagnosis.
Angina peotoris is the chief other oause of pain in
this begion and the following table as given by Parkinson
and Bedford (7) sets forth the main points in differential
diagnosis.
Angina Pectoris

Cardiac Infarction

onset

During exercise

Often during rest
or sleep

Site fJ)t pain

sternum, often
mid-sternum

Sternum, often
lower third

Attitude

Immobile

Restive, even
walk about

Duration

:Minutes

Hours or days

Shock

. Absent

Present

Dyspnea

Absent

Present

Vomiting

Rare

Common

Pulse

Unchanged

Small, often rapid

Temperature

No fever

Fever follows

Blood. PreSSlue

Normal or riSe

Fall

Heart Sounds

Normal

Distant, sometimes
gallop, or pericardial
rub.
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Angina Peotoris

Cardiao Intarotion

Congestive
tailure

Absent

Commonly tollows

Electrooardiogram

otten abnormal

Usually diagnostic

Pain, shock, rigtdity ot the abdomen nausea and
vomiting may simulate gall bladder disease, ruptured

gas~ric

uloer, appendicitis or some other aoute surgioal abdomen.
Many oases are on reoord in whioh the patient suffering trom
ooronary thrombosis was needlessly operated upon.
Cholelithiasis is most oommonly implioated in the error
in diagnosis.

The gall stone patients are younger, tEmlales

predominate among them, four to one.

A previous history ot

angina is strong evidenoe in favor of ooronary thrombosis.
Attaoks that go baok over a long period of time probably are
not ooronary thrombosis.

The pain in gall stones does not

radiate to the arms, but to the baok, and oomes in attaoks;
while the pain is more oonstant in thrombosis.

Signs ot

circulatory failure point to thrombosis, while jaundioe may
oocur in either.
A perforated uloer will produoe more rigidity than is
sean oooasionally in ooronary thrombosis.

A patient with

a suffioient thrombosis, severe enough, to oause the shock
and oollapse ot a perforation would show many signs in
relation to the heart and oirculation.Pertoration oan be
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di~gnosed

by fluoroscopio examination, by seeing the air

bubble above the liver or outside the stomaoh.

History

of any previous cardiac disease is helpful.
Smith (38) oalls attention to the following, "The
precordial or upper ohest pains from an intercostal
neuralgia or the nerve root pressure fram a mediastinal
tumor, tuberoulosis of the vertebrae, or an hypertrophio
osteoarthritis of the spine may at times arouse suspicion
or even closely resertlble that of angina pectoris.

Usually

the history is different and the physical examination will
point to other possibilities."
There are other conditions which might be oontused with
coronary thrombosis but a oareful history and weighing of
the physical findings will usually lead to a correct
diagnosis if the possibility of ooronary thrombosis is borne
in mind.

The electrooardiogram is a very valuable aid in

differential diagnosis and if possible it should be had in
all suspected cases.
Mann er of Death
Fulton (39) has discussed this matter at some length and

-

summarizes his work by saying that the deaths which ooour
as a result of coronary thrombosis may be divided into three
group:I.

"The first inoludes those cases in whioh the immediate

cause is more or less remote from the original lesion.
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Not infrequently after an artery beoomes oocluded an
intraoardiao thrombus is formed at the site of the
infarot.

If this thrombus becomes

turbance of the oiroulation ooours.

loosened~

some dis-

If it is in the right

heart and the main pubnonary artery is oompletely oooluded
death immediately ensues.

It the embolus lodges in one

of the branohes, any degree ot disturbance ot the pubnonary
ciroulation may ocour.

This will depend on the size ot

the vessel obstructed.

It in the lett, the result here too

depends upon the size ot the embolus and the artery which
it tinally occludes.

The most serious obstruotions are

those involving one ot the main coronaries, some ot the
oerebral arteries oausing paralysiS. the arterial supply

ot an extremity resulting in gangrene plugging of the
renal artery or any large branch leading to any important
organ.

Death in the above group ot cases is not strictly

speaking a cardiac death.
II.

"In the second group the damage to the heart as a

result ot outting oft its blood supply may lead to progressive weakening ot the heart musole so that death
occurs as it does in any other instanoe ot gradual
myooardial failure, or there may be sudden Dupture ot
the heart wall.
III.

"We may inolude in a third group those cases in which

the heart ceases to beat because ot SOlne interterence with
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the mechanism b.Y which the heart beat is maintained in
its orderly sequence and efficiency" resulting, e.g. in
heart hlock or ventricular fibrillation. u
The chief causes of sudden death are heart rupture
either because of a softening infarct or a ventricular
aneurysm; embolism of the pulmonary artery; ventricular
fibrillation, and heart block.

Most of the sudden or in-

stantaneous·deaths are unaccompanied by pain.
Prognosis:
The prognosiS in an individual case of coronary
thrombosis is hard to predict.

Several large series of

cases have been studied and from these certain conelusions have been drawn and the effect of certain factors
noted.
A patient may seam to be well on the road to recovery
and suddenly die, whereas, in other cases which are seemingly
very severe and there is thought to be little hope for recovery the patient will survive and even became active again.
From the series of Parkinson and Bedford (7) the
following is found on the course and prognOSiS, in one
hundred cases:

ft

31 have died, one not traced, probably dead,

and 68 still living_

Twelve patients died within a month

of the attack, 11 in 1 to 6 months, 7 in 6 to 24 months,
and one after ll~ years, the average duration of life
being 6 months in these 31 patients who died.
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@f the 68 known to be still alive the duration of li.fe
after the attack has so far been longer than 5 years in
2 cases, 2 to 5 years in 9, 1 to 2 years in 19, 6 to 12
months in

l6~

1 to 6 months in 20 and less than one month

in 2, the average being just over 13 months.

The average

survival period for the whole series up to date i8 just
under 11 months, but will be muoh longer when all cases
have been followed to their termination.

On pathologioal

as well as on clinical grounds, we can confidently assert
that a patient seen alive with coronary thrombosis is more
likely to survive than to suooumb to the attack."
Conner and Holt (40) give us some further interesting
.findings.

Their series consi.sted of 287 patients, and o.f

these, 117 were still living and 142 had died.

They give

the immediate mortality in the first attaok as 16.2 per cent;
the immediate mortality was said to be higher in cases with
severe initial symptoms than when they are mild, yet about
1/3 of those who recovered had had severe initial symptoms.
Quite a number of their patients had more than one
attack and this seemed to shorten the duration of life in
some.

They report one case in which the patient lived .for

17 years and died in a second attack 18 years after the first
one.
Levine (8) .from his series of cases concluded that the
younger patients are a little more apt to reoover.

White

and

24.

'Bland (14) came to the same conclusion.

They found the

average duration of life after the attaok for the 101
patients who were dead to be 1.5 years.

The average

duration to date for the entire series was 2.4 years.
The patients who died were said to have nalmost invariably
died of heart failure."
Diabetes, hypertension and syphilis do not seem to
have any effect upon prognosis.
Bad prognostic signs are said to be ventricular
tachycardia and heart block, the mortality in these cases
being higher than the average, evidence of circulatory
failure whioh does not start to abate in 24 hours or beoomes worse in spite of treatment, a continued leucocytosis
and pyrexia for more than a few days or a week, and extreme
hypotens ion.
Parsons-Smith (41) s~rizes the more noteworthy
characteristics which he regards as definitely favourable
in cases of coronary thrombosis, they are principally the
disappearance or absence of the factors listed above as of
bad prognostic significance.
marked serial changes in the

He says also that "Well
electrocardiogr~

proceeding

a gradual development of the pre-existing type of
is a good sign. 1f

('

cur~es
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E.athology:The pathology of coronary thrombosis is the process of
infarction and a description of this process can be found
in any good

textboo~of

pathology, and in many articles in

the literature so I will not describe it in detail.
The most frequent location of thrombosis is in the
anterior descending branoh of the left coronary.
process is one of

ex~ravasation

The

of blood into muscle tissue,

necrosis and early repair by connective tissue.

The area

is sharply denarcated from the uninvolved area.

The appear-

anoe of the area depends upon the time elapsed between the
attack and death.

During the first day the muscle is red,

due to extravasated blood, same necrosis starts in immediately but is not marked until abrut the 4th day until the end
of the third week during whioh time it is the predominating
feature.

It is during this time that rupture is most apt

to take place.

connective tissue repair

beg~ns

in a small

way as early as the sixth day but is not marked until after
about three weeks and it takes about five or six weeks for
good i'irlll cicatrization.
Ball (42) in a review 01' the cases of heart block
reported in the literature i'inds that in complete heart block
the electrooardiogram shows that the right coronu.ry artery is
involved in 93% 01' the cases and the lei't in about 7%.

26.

This is said to be due to the taot that the blood supply
to the A-V node is derived in most oases trom branches

'ot the right coronary.
Treatment:
The proper management ot a case of coronary thrombosis
is a very important tactor in the prognosis.
All authors have stressed the importance ot immediate
rest and quietness tor the patient and also tor long continued bed rest, £ive or six weeks and even longer during
the period ot the convalescence.

During the early hours

and days the patient should be spared any unnecessary
movement or exertion and in some instances Brown (43) says
it may be wise to leave the patient where he oollapsed
instead ot moving him.
The pain is usually the most important symptom to
be relieved and tor this morphine in large doses, ~ to
grain or more, should be given.

t

Sleep will also be

promoted by the morphine and this is desirable.

Rizer (44)

has used oxygen and reports that with its use the pain and
other symptoms quickly disappear and the necessity tor
using morphine is diminished; other writers report similar
results and say it is especially valuable in reliet ot dyspnea
and cyanosis.
Shock should be treated by the usual method, keeping the
patient wann with blankets and hot water bottles.

It is
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generally agreed that stimulation should be avoided unless
there is a very poor circulation.

Caffeine, caffeine

sodiobenzoate and similar drugs may be employed with benefit
as they are said to strengthen the heart beat, stimulate
the vasomotor oenter causing constriction, and stimulate
the respiratory center causing an inorease in alveolar
ventilation.

This produoes an increase in the coronary

flow and better oxygenation of the blood, both probably
of value in lessening tissue necrosis.

When a stronger

stimulant is needed eight to ten

of epinephrine

mir1l.llnS

may be given.
None of the vasodilators are of value and it is generally agreed that they Itlay do harm by causing a further
lowering of blood pressure, and an extension of the
thrombus Inay occur.
The role of digitalis in coronary thrombosis is discussed at smne length by Levine (45) and Kilgore (46).
I find that it is generally agreed that

dig~talis

may do

considerable harm to a heart in this condition, i.e. so
stimulate it ·that it causes rupture of the weakened imfarcted
area or so irritate the heart as to increase the chances
of ventrioular tachycardia or fibrillation; it also depresses the conductivity and may be the added factor
necessary to produce block in an already injured conducting
syst~.

In general digitalis should not be used unless it

28.

is indicated by auricular fibrillation or congestive heart
failure.
Heart-block may be combated with oxygen, (43) but the
usual method iato administer adrenalin 0.5 cc.

intra-

musoularly and repeated as often as necessary; in some
cases it is necessary to inject it directly into the
heart.

Barium chloride may be used but its value is atill

doubtful.

For repeated Adams-Stokes syndrome Brown (43)

says "barium chloride in thirty milligram doses may be
given three or four times a day by mouth:
Levine (45) and Kilgore (46) both advise the use of
quinidine 0.2

am.

doses three times a day during the first

two weeks to two months as a prophylactic measure against
the occurrenoe of ventricular fibrillation.

i~en

paroxysmal

ventricular taohycardia has developed quinidine sulfate will
usually restore the heart to

norn~l

rhythm.

The dose

necessary to accomplish this varies from 5 grains to over
15 grains.

Levine (45) says, "It is best to start with a

small dose and increase the dose every tour hours until
the desired result is obtained."
In cases oomplioated by diabetes and glycosuria it has
been urged that insulin should not be used as it inoreases
the amount of work done by the heart and may preoipitate
anginal attaoks or oause rupture of the heart and result
fatally.
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'Likewise in syplilis, intravenous treatment should not be
given but the treatment should be the same as in nonsyphilitics.

After convalescence is established treatment

may be given with potassium iodide by mouth and mercury
preparations by mouth or intramusoularly.
During the acute stages espeoially early it is impossible for the patient to take anything by mouth, it i8
necessary to keep up the body fluids and supply nourishment.
This oan be done by giving 30 to 40

00

of

5~fo

gluoose solution

intravenously once in 24 hours and 500 to 1000 co of normal
saline with 5% gluoose per reotum until they are able to take
enough fluid and food by mouth.

.

There is usually oonstipation

early due to the morphine but this condition does not require
attention and is said to be of value in that the patient
does not have to exert himself in attending to the bowel
movement.

Enemas may be given after the first tew days but

no laxatives.

The diet should be soft, easily digested

nourishing foods.
When the period of bed rest is over the patient should
be allowed to get up gradually and sit in a ohair for incr.easingly long periods of time.
spent in this process.

A week or so should be

A gradual return to former activitie.

is based upon the condition ot the heart.

Graduated ex-

ercises serve a double purpose, they will enable the patient
to disoover how muoh effort he may put forth without feeling

30.

pain, and they may possibly strengthen the heart muscle
to some extent.

The patient must realize his limitations

and adapt his aotivities to them.
rest several hours a day.

He should lie down and

If previously over weight he

must keep his weight down.
both physical and emotional.

He should avoid sudden strains
Excessive smoking, drinking

and eating should be warned against.

The degree of re-

covery and aotivity permissible vary in the individual case
frQm those that are permanently orippled to those who return
to ,their oustomary duties and remain in good health for years.
Speoial attention is called to the management of those
oases in whioh the initial syraptoms are mild and the olinioal
oourse is apparently favourable by Kilgore (46).

In these

oases it is essential that bed rest be oontinued long enough
to allow firm healing of the infarcted area of unknown size.
The time required for this healing to. beoome strong enough
to resist rupture or dilatation is not definitely known,
but from four to six weeks should be given and in case
the blood pressure is high a longer time.

Possibly £'urther

studies of the eleotrooardiographio changes or the
sedimentation time as suggested by Robinowitz, Shookhoff
and Douglas {3l} would be of value.
Congestive heart failure is to be treated as such,
limitation of fluids, diuretics and digitalis.
Embolism, not resulting fatally, requires a longer
period of bed rest and general supportive measures.
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Conolusion:
1.

Coronary thrombosis is most oommon between 50 and

60; in males than in females the ratio being about 3 to 1.
2.

The chief etiologioal faotors found were hypertension.

arteriosclerosis, a familial tendenoy and previous agina
pectoris.
3.

The infeotious diseases, syphilis and diabetes along

with tobaooo and aloohol playa minor role in etiology.
4.

The role played by physical work and mental strain

is hard to evaluate, but probably have a definite bearing.
5.

Description of events in a typical case is given

along with special findings; also some differential
diagnosis. The importance ot history and a oareful evaluation

ot symptoms is stressed.

One should always bear in mind

the possibility of coronary thrombosis in patients of this
age group with symptoms.
6.

As to prognosis:

the majority ot patients seen alive

after an attack will recover, the length of life varies
~rom

less than 1 month to 17 years in cases reported in

the literature.

Favourable and unfavourable

~rognpstic

findings have been given.
7.

Good treatment is essential and consists of the

following:
(a) Relief from pain and shook.

(b) Bed rest for from 4 to 6 weeks or longer.
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('c)

Avoidance of the use of the vasodilators and early
stimulation.

(d)

Use of digitalis only for auricular fibrillation and
congestive heart failure.
Quinidine in 0.2 gm. doses to prohibit or in larger

(0)
I

doses to arrest ventricular tachycardia and fibrillation.

(f)

Adrenalin for heart block.

(g)

Graduated exeroise after the period ot bed rest and
eduoation of the patient as to his limitations.

33.

BIBLIOGRAPHY:

,-.

1.

Herrick, J. B.: Clinical Features of Sudden Obstruotion
of the Coronary Arteries. J.A.M.A. 59: 2015, 1912 •

2.

Smith, F. M.: The Ligation of the Coronary Arteries with
Eleotrooardiographic StUdy. Arch. Int. J,~edu 22:8, 1918.

3.

Smith, F. M.: Further Observations on the T Wave of the
Eleotrooardiograph of the Dog Following the Ligation
of the coronary Arteries. 25: 673, 1920.

4.

Herriok, J. B.: Thrombosis of the Coronary Arteries.
J.A.M.A., 72: 387, 1919.

5.

Pardee, H. E. B.: An Eleotrooardiographio Sign Coronary
Obstruotion. Aroh. Int. Med., 26: 244, 1920.

6.

Jaoobs, Maurioe S.: Coronary Artery Bisease. M. J. and
Reoord 135: 58-61, Jan.'32.

7.

Parkinson, J. and Bedford, D. E.: Cardiac Infarction
and Coronary Thrombosis. Lanoet 1: 4-11, Jan.ll, '28.

8.

Levine, S. A.: Coronary Thrombosis: Its Various
Clinical Features. Medicine 8, 1929.

9.

Smith, Harry L., and Bartels, Elmer C.: Coronary
Thrombosis With l.l:yooardial Infarotion and Hyper.trophy
In young Persons. J.A.)'I.A. 98: 1072-1076, Maroh '32.

.

10. Ramsey, Robert Ewart, and Crumrine, R. M.: Coronary
Thrombosis In An Infant Aged Four Months. Am. J. Dis.
of Child. 42: 107-110, July '31.
11. Hughes and Perry: Coronary Thrombosis in an Infant
Seven Weeks Old. Bristol. Med~Chir. J. 46: 219, 1929.
(Quoted by Ramsey and Crumrine).
12. Bramwell, Crighton: Coronary Ocolusion. Brit. M.J. 1: 681,
1930.
13. Slater, S. R.: Coronary Involvement in Aoute Rheumatio
Fever. Am.J.M.So. 181: 203-210, Febr. t31.

34.

14. White, Paul D., and Bland,R.F.: A Further Report on
the Prognosis ot Angina Peotoris and Coronary
Thrombosis. A study of Five Hundred Casas ot the
Former and of TWo Hundred Cases of the Latter.
Am. Heart J. 7: 1-14, oot. 1931.
15. i¥hite, Paul D.: Heart Disease, Maornillian, New York, 1931.
16. Hubble, D.: Angina Peotoris and Coronary Disease.
Lanoet 1: 908-911, April 26, 1930.
17. Fitz, R. and Murphy, W. P.: The Cause of Death in Diabetes
Mellitus. Am. Journ. Med. So'., 168: -313, 1924.
18. Hamman, L.: The Symptoms of Coronary Ooolusion. Johns
Hopkins Hosp. Bull. 38: 273, 1926.
19. Warthin, A. S.: The Role of Syphilis in the Etiology
of Angina Peotoris, Coronary Arteriosolerosis and
Thrombosis, and Sudden Cardiao Death. Am. Heart J.
6; 163-170, Deo. 1930.
20. 'Musser, J. H. and Barton, Julian C.: The Familial
Tendenoy of Coronary Disease. Am. Heart J. 7: 45-51,
Oct. 1931.
21. Coombs, C. F.: Observations on the Eti01ogioal
correspondenoe Between Anginal Pain and Cardiao Infarotion. Quart. Jour. Med., 23: 233, 1929-30.
22. Riesman, Di.=lvid: Coronary Thrombosis, With an Aooount
of the Disease in Two Brothers and Remarks Upon
Diagnosis and Treatment. M. Clin. N. Amerioa 6:
861, 1923.
23. Frothingham, C.: A Case of Coronary Thrombosis.
X. Clin. N. Amerioa 10: 1357, 1927.
24. Herepath, C.E.,and Perry, C. B.: The Coronary Arteries
in a Case of Familial Liability to Sudden Death.
Brit. M. J. 1: 685, 1930.
25. DuBray, E. S.: Comments on Body Weight in Relation to
Health and Disease. Am. Jour. Med. So., 170; 564,
1925.
26. Luten, Drew~ Contributing Faotors in Coronary Ooclusion.
Am. Heart J. 7: 36-43, Oot. 1931.

35.

27. Hewlett, A. W.: Pathologioal Physiology, p. 60.
D. Appleton Co. N. Y. 1923.
28. AurffY, G. V., and Hausler, H.: The Coronary Circulation.
II The Effect ot Changes of Temperature and of the
Heart Rate. J. Physiol~t 67: 299, 1929.
29. otto, Harold L.: The Action ot Cold Upon the T Wave ot
the Electrocardiogram. J. Lab. and Clin. Hed. 14:
718, 1929.
30. Herrick, J. B.: Thrombosis of the coronary Arteries.
J.A.M.A. 72: 387, 1919.
31. Robinowitz, H. A., Shookhotf, Charles, and Douglas,
Albert H.: The Red Cell Sedimentation Time in
Coronary Occlusion. Am. Heart J. 7: 52.65, Oct.l93l.
32. Pardee, H. E. B.: Heart Disease and Abnormal Electrocardiogram (With Special Reference to the Coronary
T Wave). Am.' Jour. Med. Sc. 169: 270, 1925.
33. Rothschild, M. ,A., Mann, H., and Oppenheimer, B. S.:
Successive Changes in Electrocardiogram Following
Acute Coronary Ocolusion. Proc. Soc. Exp. Biol.
and Med. 23: 253, 1925.
34. Parkinson, J., and Bedford, D. E.: Successive Changes
in the Electrocardiogram Atter Coronary Infarction.
Heart 14: 195, Aug. 1928.
35. Barnea, A. R. and lVhitten, M. B.: study of the R-T
Interval in Myooardia1 Infarction. Am. Heart J.
5: 142, 1929.
35. Barnes, A. R. and 'Whitten, 11. B.: Study of T Wave
Negativity. Am. Heart J. 5: 1, Oct. 1929.
37., Bell, A., and Pardee, H. E. B.: coronary Thrombosis.
J.A.M.A. 94: 1555, 1930.
38. 8mi th, Fred M.: The Symptoms and DiagnOSiS of Coronary
Artery Disease. Colorado Medicine, 29: 189-193
(May) 1932.
39. Fulton, Frank T~: Remarks Upon the Manner ot Death
in Coronary Thrombosis. Am. Heart J. 1: 138, 1925.

36.

40. Conner, L. A., and Holt, B.: The Subsequent Course
and Prognosis in Coronary Thrombosis. An Analysis
ot 287 Cases. Am. Heart J. 5: 705, 1930.
41. parsons-Smith, B.: The Prognosis ot Coronary Thrombosis.
Practitioner 125: 353-369, Sept. 1930.
42. Ball, David: The Occurrence ot Heart-Block in Coronary
Artery Thrombosis. Am. Heart J. 8: 327, 1933.
43. Brown, C. L.: Management ot Coronary Thrombosis and its
Complications. J. Michigan M. Soc. 29: 551-554, Aug.
1930.
44. Rizer, R. I.: Oxygen in the Treatment ot Coronary
Occlusion: Preliminary Report. Minnesota Med. 12:
506 (Aug) 1929.
45. Levine, S.A.: The Treatment ot Acute Coronary
Thrcmlbosis. J.A.M.A. 99: 1737-1740, Nov. 19, 1932.
46. Kilgore, Eugene S.: Treatment of Acute Coronary
Occlusion. J.A.M.A. 100: 315-317, Febr. 4, 1933.

,

/'

,'7

